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CHAPTER 3 
 
 
METHODOLOGY 
 
 
3.1 Introduction 
 
This chapter will cover about the methodology of Modeling and analyzing of an active 
magnetic bearing 
Objectives of this chapter are: 
 To explain the flow chart on How Active Magnetic Working 
 To explain the method use in designing, controlling and programming.  
 To explain Gantt charts on my progress. 
 
 
3.2 Process Flow 
 
 In this project, the first thing to do is to do the mechanical design, there are 
several specification that needed to be considered for the design such as the number of 
turns for each coil. Besides that, I also need to consider the type of core I need to used, 
as we know iron core with no losses is the most suitable material because it has high 
magnetic permeability. This is why iron is almost always used for electromagnet cores. 
When the current in the wire generates its magnetic field, it also induces a field in the 
iron, which makes the magnetic field of the wire thousands of times stronger. Lastly, 
you need to considered about the type of wire you need to use by checking into 
American wire gauge table to see the resistance of copper wire.  After that do the 
analysis on active magnetic bearing control system by using MatLab. 
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3.3 Project Methodology 
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Figure 3.1: Flow chart of project 
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3.4  Calculation involved in modeling and analysis of an active magnetic bearing 
 
3.4.1 Optimal design 
 
In the design of experiments, optimal designs are a class of experimental designs 
that are optimal with respect to some statistical criterion. In the design of experiments 
for estimating statistical models, optimal designs allow parameters to be estimated 
without bias and with minimum-variance. A non-optimal design requires a greater 
number of experimental runs to estimate the parameters with the same precision as an 
optimal design. In practical terms, optimal experiments can reduce the costs of 
experimentation. The optimality of a design depends on the statistical model and is 
assessed with respect to a statistical criterion, which is related to the variance-matrix of 
the estimator. Specifying an appropriate model and specifying a suitable criterion 
function both require understanding of statistical theory and practical knowledge with 
designing experiments. Optimal design is carried out in two steps :- 
 
1. Modeling the magnetic circuit to determine the accuracy of achieving objective. 
2. Optimizing of the parameters to determine the efficiency of the achieving 
objective. 
 
 
3.3.2 Modeling the magnetic circuit  
 
 In modeling the magnetic circuit, we need to know the basic of magnetic 
circuit and the equivalent circuit as shown in figure 3.2 and figure 3.3:- 
 
 
 
 
 
 
 
